CLAIMS 

We claim: 

^^"^^N^. For a layout that has multiple layers, a method of generating a multi-layer 
topological path comprising: 

a) specifying a set of path expansions from a first topological item to a 
second topological item, wherein the second topological item is on a first layer of the layout; 

b) for a potential via expansion from the second topological item to a third 
topological item on a second layer of the layout, 

identifying a first region on the first layer for the second topological item; 

identifying a second region on the second layer for the third topological 

item; 

determining whether an intersection of the first and second regions is 
sufficiently large to contain a via; 

if the intersection is sufficiently large, adding the potential via expansion 
to the specified set of path expansions. 

2. The method of claim 1, wherein if the intersection is not sufficiently large, 
discarding the potential via expansion. 

3. The method of claim 1 further comprising: 
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before specifying the set of path expansions, decomposing the layout into a 
plurality of faces, wherein each face has a set of edges and an interior space between the edges; 

wherein at least one of the second and third topological items represents an 
interior space of a face. 

4. The method of claim3, wherein the second topological item represents an interior 
space of a first face on a first layer, and the third topological item represents an interior space of a 
second face on the second layer. 

5. The niethod of claim 3, wherein the layout is an IC layout. 

6. The method of claim 5, wherein the IC layout includes a plurality of routable 
elements, wherein decomposing the layout comprises: 

specifying a plurality of nodes along boundaries of the routable elements; 

defining edges between the nodes. 

7. The method of claim 1, wherein each path expansion starts at a source topological 
item and ends with a destination topological item. 

A computer program stored on a computer readable medium, wherein the 
computer program generates, for a layout that has multiple layers, a multi-layer topological path, 
the computer program comprising: 
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a) a first set of instructions for specifying a set of path expansions from a first 
topological item to a second topological item, wherein the second topological item is on a first 
layer of the layout; 



b) for a potential via expansion from the second topological item to a third 
topological item on a second layer of the layout, 



a second set of instructions for identifying a first region on the first layer 
for the second topological item; 



a third set of instructions for identifying a second region on the second 
layer for the third topological item; 



a fourth set of instructions for determining whether an intersection of the 
first and second regions is sufficiently large to contain a via; 
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^4 a fifth set of instructions for adding the potential via expansion to the 

m 

specified set of path expansions, when the intersection is sufficiently large. 

fU 

9. The computer program of claim 8 further comprising a sixth set of instructions for 
identifying another potential expansion from the second topological item when when the 

ry 

Q intersection is not sufficiently large, 

ry 

10. The computer program of claim 8 further comprising: 



a sixth set of instruction for decomposing, before specifying the set of path 
expansions, the layout into a plurality of faces, wherein each face has a set of edges and an 
interior space between the edges; 
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wherein at least one of the second and third topological items represents an 



interior space of a face. 

11. The computer program of claim 10, wherein the second topological item 
represents an interior space of a first face on a first layer, and the third topological item 
represents an interior space of a second face on the second layer. 

12. The computer program of claim 10, wherein the layout is an IC layout. 

13. The computer program of claim 12, wherein the IC layout includes a plurality of 
routable elements, wherein the sixth set of instructions comprises: 
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of the routable elements; 



a seventh set of instructions for specifying a plurality of nodes along boundaries 



an eight set of instructions for defining edges between the nodes. 
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topological item and ends with a destination topological item. 



14. The computer program of claim 13, wherein each path expansion starts at a source 



